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I, STATUS SUMMARY 

E. Propam Objectives. - The gewwd?. objective of the d.eve9o~ment 

program is to design, dsvelop, afacl *&sk a standard l i n e  or" Pow ztate, 

sealed, secondary silver s-~xide-zinc~LPs -- .. for space applicatiuns e 
AX_ 

Specifically, three cell sizes  (rated at 20 SC and 100 ampere-hmrs) 

of similar construction are t o  be Ckvelaged with the it'Elllming 

e-4. - 
characteristics as design objectives: 

1, A c t u a l  capacities of 30, 60, and 120 ampem- - -  - -. 

hours, respectively, wfrm dischapzed at the 

20-hour tc l-year rate to 1,1 vol ts  per cell, 

Open-circuit voltages of 1.86 volts per cel l ,  

I --" 
-%-------" *p 

2. 

3, Operating voltages {at 20-hour to 1-yeax- pate] 
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Energy dens i t ies  Qat 20-hour to 3.-year pafie) 

of 65 to 75 satt-kaurs p e : ~  gmnd and 5 to 6 

watt-hours per cubic i m h ,  based on first 
---- __ 

cycle output. 

merating SiSe of 1. year, 

Position bnsensitivity . 
Pkgnetie Yield intensi ty  SI? a point three feat 

fmm #e cell. of 10-5 gauss 021 less. 

C, 

has been completed with -the exception or -kitesting cells, which ere 

presently i n  charged ae-arage f o ~  perlods of six and n h e  m s t n t h s ,  and 

lurtner cyeling of cells cor~2ainf-i=g a negat2v~ pfzte binder. 

of 84 af the 91 cells scheduled for ?est OP shipmnt: in ?!??E! qunlifica- 

tion lot have been completed and charged. 

(Hodel 217) are nearing completion. The proposed nw3er of q d i f i c a -  

t i s n  cells, 20 Model 216, IC Mode% 217, and 5 Model 218, WEPe shi.ppt?d 

to the GoddaPd Space F1ight  Center on schedule, Some of the .'tests to 

be performed by ESB on cpalification kit ceLLs have bee= ccmpletcd, 

and the majority of -the rmaining texts  m e  in pmgress, 

-ant Status, - A 1 1  experi.i.en?al . r ~ & .  precediva the f i n a l  ctesiw- 

.r A t o t a l  

The remaining seven cells 
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second prepmductian mihission by Z ~ r t h e r  bntacing of *=e core. 

z ~ 2 d  WBS accepted OR the bas is  of t h e  secund. samples, and Pots oP 

?-GO &del 216 and 200 Fadel 217 c i t s e~  w z e  prod~~ced. 

The 

TSJO cases of 

Cell Case Surst Pressure* &s5& 
Model 216 Padel 217 

F i r s t  Preproduction Lot Test 81 55 9 s 

first PrepmductPon Lot Test 8 2  60 c'7 

Second hepmduction k t  Tese %2 90 LOO 

Pr?o&ction Lot  Tcst #3. 90 LS 3 

Production kat Test #2 90 215 



. 

B, 

polyvinyl alcohol V.V.A.) is being evalwted as R negative plate 

binder. 

tmtion of biader to use, 1, 3, OF 5 per cent finely murid P.V.A, 

vras incorporated as a dsy powder in negative active material mixes, 

Each m i x  tdss used to fabricate SS-7.5 nestzve  plates fop avo cells. 

Mepatfve Plate Binder Sixdies .  - Wased an pr io r  expcrrcbenz"a3. ;.a&, 

fn an attempt to &tab som irrsight i n to  the optimum c0ncle.n- 

Ss-7.5 sealed cell, a stzdaxd l ine  high-sate urdtwith a mmb& 

capacity of 7.5 am~;erce-bu~s, was selected for -this expaPimen2 because 

it can be cycled in a relatlve3.y shofl- pex-iod of time Qchmged at  iche 23- 

how rate, discharged at the l-how rzte, based on nom2nt13. capaciky] . 
To date, five deep discharge cycles have been completed at the above 

rates. Discharge performance is illustrated i n  Figure 1, Page 20, 

No degradation of perfamame was observed over these five cycles; in 

fact, a trend. toward a general capscity increase occumed. 

tion between per cent P.V.A. and pelifomnee was apparent. 

No coxrela- 

Cell 4 polarized on the thi rd discharge cycle but perf-omed a h s t  

tii to par subsequently. ft has beer, observed in other binder t e s t  
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data that too Wgh a concentmtinn of gelling agent (or binder) 

sometimes leads ?m isolatior! of the active material fmm the plate 

grid stmc.hU+e, 

also AKXUIS elimination of excess inactive material. 

Optimization of design in watt-hours per unit volume 

Xt was eoncludeci,therefore, that &e addition of 1 per. cent finely 

gmtmd P.V.A. pmder is an excellent s-ubstitute for the standard 

Teflon powder binder, as *I?s data below shows, 

Dischaqe Capacity (A.K. at 1.0 H o w  Rate) 
Cycle 
_I_ No. - Min. - b. A.H./Plll Ag @$ax.) 

of Cells with l% P.V.A. 

1 10.5 10.6 0.316 

2 11.6 111-8 0.352 

3 11.1 1L,1 0,332 

L) 11.3 ll*3 0.338 

S 11.8 12.2 0.364 

C. - Gas Reco&ination Studies. - S i x  40 A.H. sealed cel ls  webe con- 

stnreted w i t h  0.064 inch "DP" positive plates, the standard separator 

system of one layer 0.005 inch Synpor and five layers 0,0009 inch 

cellophane, standard negative plates, and p"0 electmlyte varying 

i n  volume per cell from no fme electmlyte to a fully fPooded 

conation. 

of preasure gages, The remaining four cells: S / N  31, 4-2, rC8, and 

52 have compieted three full. cycles to date. 

mxmmizes pertinent data observed during tihe testing period, 

t3-w charge capacities and discharge capacities are swtmted over the 

Two cells were potted improperly during the installation 

Table I, Page 14, 

If 
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The perfamiance of the Synpor was good, and the 3.02 was accepted €or 

use in The Goddmd ceUs, 

At the same time a deciulon WBES made to use separator system (E-1) in 

the Model 218 cells to provide a co.qarison of the two sqzrator 

systems in the qualificetion t e s t  cells, Eo quality rlontmb problems 

have been observed on either the Folypar \*?A or the EM 403 dynelo No 



F, Production of Q u a l i f i c a a n  T e s t  Cel la .  - Proltclction drawings for 

t e s t  cells: 

23.7 SO 60 

218 EO0 1W 

The first sealing operation; SEC! 

EZirna-t ian of ?x&bles in f ina l  epoxy 2, 

seal beneath cell COVE plate. 
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Figures 3, 4, and 5, Pages 22, 23, znd 24, show plots of 20 ai?d 100 

how? rate discharges of the tbdeb 216 217 ,  end ZL8 cells at 50 73, 

and 125'Fa 

of the cell types as a 3unction of discharge current dessifry. 

xpper carve of each paip of c w m s  shows -&e voltages ohesved on 

fully charged cells as currents roere increased fmrn zero current. 

lower cumre of eaehpair shows voltages observed when khe cxwrent was 

decreased stepwise Zn -the sm,e load h-temals 20 zero current. 

mated opemting voltages at 78°F should fall, between OF new these 

e w e s  f o r  ful ly  chameti cells, 

slightXy, especially after stwsges at -m-iqera-hwes i n  the range of 

93 to 125°F. 

F i g m e  6 ,  ?age 25, shows S .second loaded voltages for each 

The 

The 

Es-iii- 

Chaqpd stand w i l l  6 x 0 ~  the voltages 

G. Omrating fns-hxxctions. - Service and Operatkg Instrmctions, 
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Document No, q7a, was pr@pamd fop use by !hd&rd in "cesting the 

qutalification calls and was included with the cells shippet! to 

Goddard Space Flight Cen-irer on Hovemb~~ 23, 1962. 

Beorsabm 5 ,  1962, comeeted thx MI. charge current lis*& an Page 4 

fop Madel 217 batteries to t h e  proper value o f  1.15 amperes. 

Revision 5itr of 

Intercell connectnrs are being desZgned Cor .&e f i d e l  218, 217, and 22.8 

cells, One cennecto~ for each ce13, shippe6 wil!, be fornardor2 to 

Godkrd, 

series w0d.d require m departures fmom Sewice and Operating 1nst~i.x- 

tions, No. 47a, except multiplying cutoff voltages by the number of 

cells involved. 

Gpemting as many as six cells of any of these models i n  

A. 

217 celZs now on charge w i l l  be c q 2 e t e d  and placed on test accsxlkg 

to * e  schedule of Table  fV, Pages 17-18, whkn wi31 he irr(plmente.3 i n  C.ClL1. 

Fabr?ication and T e s t  of Remainder of Final Cells. - Seven Model 

B. 

completed and data submi-tted to Goddard Space Fl fght  Center by March 217 

1963 . 

Storage Tests. - ChaFged stand tests at 0°F and 50°F w i l l  be 

C. Final  Report. - A comprshensive f inal  sunmarlzing the entire 

contract work w i l l  be prepamd for submission to G o M a r d  Space F l l g h t  

Center not later than January 21, 3-963, 



A chart shvirrg expeoditu,res to €bvcrrrT,er 3 0 ,  1962, compared to a 

linear rate ox" expenditures over tlie contract period is given in 

F Q u F ~  7 Page 26. Enginecrhg rnnn-hetKs wo&ed to December 9, 1962, 

ape plotted in I3-e 8 ,  Page 27, A schedule of mgineeping and 

pmdrtction horns is tabulated below: 

tu to to to 
--- Ehplojee Function 2/25/62 5 A 3 / 6 2  8/12/62 12/9/62 Total- 

A,M. Chreitzberg M ~ P .  Adv. 75.0 59.0 14.0 19,o 167 a 0 
Development 

D,B. Colbeck Proj. Engineer 135.0 273.0 134.0 IO3 . 0 6W,O 

J,F, Szabo hwj, Engineer 15.5 261.5 5.5 0.0 282-5 

A.H. Wadbek T e s t  Engineer 0.0 43.0 24,o 47-0 Ilk0 

L.V hjagh Chem. Tech. 7.0 2O6,O 165 ., 5 22.0 408, s 
H. G. Hednsohn Elec. Tech, 0.0 158.0 ll4.0 26.0 298,O 

180 0 W.T. Whitley Elec. Tech. 0.0 0.0 977 ,O 3.0 

A.G. Alexander Elec. Tech. 0.0 Q U O  8.0 tE.3.s 51,s 

P i l o t  Plant 6,O 17-5 0.0 SQ,S 84,O 
Sup e m  is ion 

Tool Design 0 - 0  47-0 11-3 0 0 Y,O 94- 0 

W t i n g  0.0 5 , o  0,u 80,O Si,O 

Pflot Plant 6r 26,s 247-7 288 0 5 681.3 1,244,o 
Test Hourly 



m m l y  exceed 20 psig, 
~ - 

2, Addition of Einely sound,  d r y  pclyvinyl aicohol @*VIA.) 

powder t o  negative plate maes rin I, 3,  and 5 per cent +antities 

mainkained SS-7.5 cell  cqptcity at high levels during cycling tests 

and dpp?a;?s t o  be B gmdslng negative plate binder. 

3. Sealed cells activated and then drainzd free of excess elec- 

trolyte we-re canpared with sealed cel'ts flooded w i t h  elecfrolyte, 

and wi# electrukyte h&f-way up the plates in cycling tests, 

w i t h  essentially d ~ y  plates gave maximum over-all perfomance 

Cella 

4. Thirty-five p a l i f  ication cells were manufactured m d  shipped 

to Goddrnrd Space F l i g h t  Center for testing. 

B. Conclusions. - Qualificakion *!ells, bssed on knowledge gained 

duping this eontmct, operate at the following energy densities: 
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Dischame 
Discharge CappaciG Energy Dens iw  

Model Rate A.H. Mean Voltage - lal VJH 
r;;;j No. t I i O W S 1  To 1.3 V Woltsl Lb. 

216 20 37 1.51 68 5.4 

100 w 1.5s 75 5.9 

217 20 74 1.51 7 zd 6.8 

100 80 1.55 82 7.5 

218 20 160 1,so 80 7.6 

100 170 1. SY 87 8 . 3  
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xrpprt 
ml-=Y 

4513 
4 2 e 7  
42,2 
& e 8  

42.8 

42.2 
42.8 

83.2 
81.2 
85.5 
82-6 
87.8 
8Q.O 
86.5 
86.5 
83.2 
83.2 
85.8 

02.7 
4? 

9 
* 
9 
8 
dc 
e 

187.8 
177.9 

177.9 

176.1 
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